INTRODUCTION
The global financial crisis of [2007] [2008] has been an important test for the banking system in the emerging countries from Central and Eastern Europe (CEE) which is foreign owned in a large proportion. Before 2007 most CEE countries experienced a rapid growth of the lending activities, not just for the corporate sector but also for households and government. But, after the burst of the most recent financial crisis, a new challenge was faced as the capital flows to this region dropped considerably and a number of bank holding companies with international presence withdrew their funds from their CEE subsidiaries. While in many emerging countries, financial crisis led to major restructuring of the banking system, banks from CEE resisted this provocation as indicated by Brada and Wachtel (2015) . This positive outcome can be linked with the business strategies implemented by the banks from CEE.
In this context, the main objective of this paper is to analyze the impact of business models on performance for banks in CEE region. Using a large dataset specific to a sample of 156 banks, we assess within a panel the impact of capital structure, assets structure, liabilities structure and income structure on banks' profitability and stability. Our dependent variable takes alternatively the form of Return on average equity (ROAE), Return on average assets (ROAA), and, Net interest margin (NIM). Also we consider the financial stability of banks expressed through the z-score. To control for differences at the bank level, banking system and macroeconomic environment, a set of control variables is included in the empirical specifications. The main research question is the following: Which is the most appropriate business model that boosts banks' performance in Central and Eastern Europe? Additionally, we focus on the following issues: determine whether the impact was amplified or diminished during the financial crisis by the specific business models of the banks; examine whether large banks experienced less losses and were more stable during the crisis; examine whether banks with foreign ownership performed better than domestic banks; examine whether banks from European Union performed better than banks that are not members of European Union; and, assess the impact of regulation on the link between business strategies and performance.
The findings show that banks with higher capital ratios performed better and present a lower probability of default. Regarding the assets structure, the orientation of banks towards the traditional lending activities is associated with higher ROAA and NIM but has an insignificant effect on ROAE. As for the income structure, results indicate that banks characterized by a higher degree of income diversification perform better. When assessing the influence of different bank characteristics and macro conditions on the relationship between banks' business models and performance several important features have been highlighted. First, the positive effect of the capitalization on Return on average equity was boosted during the crisis. Second, the effects of asset structure on bank performance improved at the level of foreign banks. Regarding the liabilities structure an increase of the share of non-deposit funding in total liabilities has a negative impact on ROAE, meaning that foreign banks that rely more on nondeposit funding could negatively affect the bank performance. Third, an increase in lending has a significant positive impact on ROA for small banks. Forth, loans granted by banks that operate in countries that are members of European Union have a positive impact on bank performance. Finally, a higher share of non-deposit funding in total liabilities and greater income diversification have a negative impact on performance in countries with a lax regulatory framework.
The study is organized in the following way. Section 2 includes the literature review with regard to bank performance, bank business models and financial crisis. Section 3 describes the data and also the variables used in the empirical exercise. In Section 4 we present the model specification and discuss the empirical results. Section 5 summarizes the findings of the study.
LITERATURE REVIEW
Analysis of the bank performance has been the subject of numerous studies, which reveal changes that occurred during the crisis compared to pre-crisis period. Among the first studies that analyzed the determinants of bank profitability are those of Short (1979) and Bourke (1989) . In case of the European banking system an important contribution to the literature on profitability is provided by Molyneux and Thornton (1992) , Demirgüc-Kunt and Huizinga (2000), Goddard et al. (2004) , Micco et al. (2007) , and, Pasiouras and Kosmidou (2007) . In most of these studies variables like size, capitalization, risk or operational efficiency are found to significantly affect banking profitability.
An increasing number of studies have also concentrated on the link between business model characteristics and bank profitability. The benefits of the business strategies diversification in comparison with specialization in a single area are first highlighted in the theoretical papers of Sharpe (1990) and Diamond (1991) . Mergaerts and Vander Vennet (2015) , who investigate empirically the impact of business models on banks' performance during the financial crisis, found that retail oriented banks register higher profitability and greater stability. Köhler (2015) suggests that income diversification increase the performance of retail focused banks, but lowers the stability in case of investment banks.
Demirgüc-Kunt and Huizinga (2010) show that income diversification and greater wholesale funding enhance bank risk taking behavior, while their contribution to performance is modest. Even though diversification comes with a range of opportunities this benefit may be counterbalanced by the costs generated by an increase exposure to volatility (Stiroh and Rumble, 2006) . The increase in non-interest activities was also found to be negatively associated with performance by Busch and Kick (2015) , as an increase of the fee based activities in case of commercial banks enhances the volatility of ROA and ROE.
The successful implementation of different business models depend on a series of bank attributes and on the market environment like operating efficiency (Kwan and Eisenbeis, 1997), capital (Baele et al., 2007) , securitization (Boot and Thakor, 2010) , funding sources (Demirgüc-Kunt and Huizinga, 2010), corporate governance (Laeven and Levine, 2009), central bank liquidity (Altunbas et al., 2011) , or, business cycles (Bolt et al., 2010) .
The aim of this paper is to contribute to the literature on bank business models and performance in Central and Eastern European countries by investigating several channels that might shape the relationship between bank business models and performance. Firstly, using a Difference-in-Difference framework, we analyze the behavior of this nexus before and after the most recent financial crisis. Secondly, we highlight the heterogeneity of the relationship between business models and performance across the ownership (foreign versus domestic banks) and size (small versus large financial institutions). Finally, we assess the impact of the European Union (EU) membership status and of the regulatory framework (lax versus tight restrictions on banking activities).
3. DATA 3.1. Sample Our dataset consists of bank level balance sheet data from Bankscope. The panel includes commercial banks from 17 Central and Eastern European countries (Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Macedonia, Montenegro, Poland, Romania, Serbia, Slovakia, Slovenia and Ukraine). The analyzed period is 2005-2012 in order to assess the pre-crisis and the crisis period. Firstly we consider all commercial banks from Central and Eastern Europe with data available in the BankScope database.
Our focus is only on commercial banks in order to keep the sample homogeneous in terms of bank type. Second, we follow the selection strategy of Andries and Brown (2014) and collect data just for banks with detailed information for at least 5 years, therefore restricting our sample to 260 banks. Third, as in Claessens and van Horen (2012), we consider also mergers and acquisitions, as well as entries and exits during 2005-2012. The final sample includes 156 banks, out of which 39 banks are domestic and 117 are foreign owned banks.
Bank performance data
In order to investigate the impact of business models on bank performance during the most recent financial crisis we use a set of profitability indicators commonly explored by the literature. First, we employ the Return on Average Equity (ROAE), one of the most popular performance measures of the shareholder value. ROAE can give a more accurate picture of bank´s profitability than ROE, especially in situations when the value of equity changes substantially during the fiscal year. Among authors that use this measure are Lepetit et al. (2008) , Berger and Bouwman (2013) and Mergaerts andVander Vennet (2015) .
Second, we consider the Return on Average Assets (ROAA) to assess the profitability of banks' assets as in Lepetit Finally, as an alternative measure for the dependent variable we consider the volatility of banks' ROAA and employ a proxy that measures financial stability. Zscore, a commonly used measure in the literature indicates the probability of insolvency (Lepetit et al., 2008; Laeven and Levine, 2009; Köhler, 2015; Mergaerts andVander Vennet, 2015) . It is computed as the sum between Equity to Total assets ratio and ROA, divided by the standard deviation of the ROA. A higher value of this indicator implies a lower probability of insolvency, reflecting the solidity of the bank.
The indicators are computed using data from Bankscope. A detailed description of all variables is provided in Table 1 . The overall profitability of CEE banks, in terms of ROE, ROA and NIM was undoubtedly affected by the financial crisis, the values of the indicators being much lower in the crisis period than the pre-crisis period. The highest difference between the pre-crisis period and the crisis period is in the case of ROE indicator, being negative in the crisis period. This fluctuation was caused by the poor operational performance of banks during the turmoil period. 
Bank business models data
Emerging from the literature on strategic groups, the business models focus on the creation of profits through different types of products and distribution channels. In this paper the bank business models are represented by the capital structure, assets structure, liability structure, and, income structure. The capital structure is expressed through the share of Equity in Total assets. Prior studies showed that a higher capitalization is associated with increased performance during the most recent financial crisis Table 1 .
Control variables
A number of control variables that might influence banks profitability are also introduced to capture differences among banks, market conditions as well as the macroeconomic environment. These variables are: size (logarithm of total assets), concentration expressed through the Herfindahl-Hirschman index (HHI), bank deposits to GDP, gross domestic product based on purchasing-power-parity (PPP) per capita, inflation (Consumer price index), and, unemployment (Total unemployment to Total labor force). Variables description and their source are provided in Table 1 .
Descriptive statistics of the bank performance variables, business model variables and control variables are presented in Table 2 . On average, the banks analyzed have a Return on Average Equity (ROAE) of 6,53% over the period [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . The second profitability measure, Return on Average Assets (ROAA) has a mean value of 0,78% for the banks in the sample. The Z-score indicator also known as distance to default has a mean value of 408,48 indicating that in average the banks are considered stable but, on the other side the minimum level of Z-score is -0,06 implying that the probability of insolvency in the case of some banks is large. The capital structure measured by bank capitalization has an average value of 11,67% but with large difference from one bank to another. For example the best capitalized bank has a ratio of 35,73% while for the least capitalized bank equity covers only 3,44% of the total assets. The liability structure measured by the share of non-deposit funding in total liabilities has a mean value of 32% but there are significant differences between banks, the minimum level showing that only 2% of bank activities rely on non-deposit funding while the maximum level is 92%. The average income structure measured by the ratio of non-interest income/total operating income for the sample over the period 2005-2012 is 35%. The maximum value of this variable is 89% meaning that for some banks most revenues come from non-interest activities so that the banks were actively pursuing multiple businesses.
EMPIRICAL RESULTS

Model specification
We start our empirical investigation by examining the differences of performance and business models in the pre-crisis period (2005) (2006) (2007) and crisis period (2008-2012) and also among domestic foreign owned banks (Table 3) . Banks from CEE countries suffered a significant decrease in the pre-crisis period in comparison with the crisis period. ROAA decreased by 13,65% from a mean value of 13,39% before the crisis to -0,26% in the crisis period. The others profitability measures present a similar trend, ROAE decreased by 1,25% while NIM decreased by 0,59%. The level of the z-score indicator dropped significantly from 521,14 to 353,89 mainly due to increased costs and, consequently, decreased profitability. Comparing the domestic and foreign banks a significant difference is registered at the level of z-score indicator. Foreign banks have a significant higher z-score (467,18) than domestic banks (236,69) being more stable before and during the crisis. Next we analyze the impact of banks' business models on their performance in the by estimating the following regression model via OLS Fixed Effects: Performanceij,t = β0 + β1×Performanceij,t-1 + β2×Business Modelsi,j,t + Φ ×Sizei,j,t + Φ ×BCj,t-1 + Φ ×M j,t-1 +∂I + ʋt +εi,j,t where i is for bank, j is for country, and t denotes the year. The dependent variable (Performanceij,t) takes alternatively the form of Return on average equity (ROAE), Return on average assets (ROAA), Net interest margin (NIM), and, zscore. Business Modelsi,j,t includes the capital structure, the asset structure, the liability structure, and the income structure. Sizei,j,t is the logarithm of total assets (bank level). BCj,t-1 includes the banking market control variables lagged one year (country level): concentration and banking system deposits to GDP. M j,t-1 reflects the macroeconomic control variables lagged one period (country level): GDP per capita, inflation rate, and, unemployment rate. The model includes bank fixed effects (∂i) and time effects (ʋt). εi,j,t is the error term. Table 4 presents the coefficient estimates of the main empirical specification. The findings show that banks with higher capital ratios performed better in terms of ROAA (Model 1), ROAE (Model 2) and NIM (Model 3). The positive influence can be explained by the fact that capitalized banks, having a higher risk aversion, were not involved in risky investment activities and are able to manage more easily periods of crisis and to reduce the cost of external financing. Similar to us, previous empirical studies (e.g. Dietrich and Wanzenried, 2011 and Beltratti and Stulz, 2012) also showed that banks with higher capital ratios performed better and were less likely to face severe troubles. Mergaerts and Vander Vennet (2015) attribute the positive effect on bank performance indicators to lower interest expenses. When assessing the impact on banks' probability to default (Model 4) results indicate that banks which rely on higher capital ratios present higher Z-scores, meaning that are considered less vulnerable.
Main results
Regarding the assets structure, a higher loan ratio is associated with higher ROAA and NIM but has an insignificant effect on ROAE. Combined with the statistically significant effect on the Z-score, this implies that banks that focus on lending typically exhibit a better risk-return trade-off than those with alternative asset structures. The liability structure (a higher share of non-deposit funding in total liabilities) has a negative impact on ROAE, ROAA and Z-score but significant only in case of ROAE at the 10% level. The results are in line with Kohler (2015) who suggests that banks' funding structure does not have a significant relationship with bank performance.
As for the income structure, results indicate that banks characterized by a higher degree of income diversification perform better. The significantly positive coefficient of non-interest income on Z-score shows that banks will be less risky if they increase the share of non-interest income. Therefore the income structure is an important determinant of bank performance, suggesting that substantial benefits are to be gained from income diversification. The results are consistent with papers that analyze the impact of non-interest income on the profitability and stability of banks during financial crisis. Köhler (2015) find that income diversification improve performance for retail banks. Altunbas et al. (2011) and DeYoung and Torna (2013) proved that banks more dependent on non-interest income were significantly less probable to be in distress during the financial crisis.
The coefficient associated with the control variable bank size exhibits a positive relation between size and profitability. This might be explained by the fact that larger banks in terms of total assets are expected to have a greater diversification among products. The results indicate a negative relation between inflation and ROE meaning that an increase of inflation has a negative impact on bank performance, in line with previous studies of Demirgüc-Kunt and Huizinga (2010), Köhler (2015) or Anginer et al. (2014) . 
Further analysis
In the following part of our analysis we assess the influence of different bank characteristics (ownership, size) and macro conditions (financial crisis, EU membership status, regulatory framework) on the relationship between banks' business models and performance using the Difference-in-Difference method. The aim is to investigate whether these attributes amplify or diminish the effects of business strategies on banks' performance and stability.
To highlight the impact of the crisis, we introduce in the empirical specifications a dummy variables Crisis that takes the value 0 for the pre-crisis period (2005) (2006) (2007) (2008) ) and 1 for the crisis period (2009-2012). The results obtained using the Difference-in-Difference method are shown in Table 5 . The business model characteristics had a significant impact on bank performance during the crisis. The positive effect of the capitalization on Return on equity was boosted during the crisis. This can be explained by the fact that banks were forced to adjust their level of equity due to the difficulties they were facing, to protect depositors and to maintain confidence among the market. In all the years of crisis, banks registered an increase of the average ratio of equity to total assets, which is a consequence of the crisis, to support banks. However, in case of ROAA the effect of crisis was diminished being statistically significant only for the institutions with traditional lending activities. Combined with the statistically insignificant effect on the Z-score, this suggests that banks that focus on lending typically exhibit a worse risk-return trade-off than those with alternative asset structures. The results also highlight that the crisis significantly amplify the effect of banks' liability structure on NIM.
As foreign subsidiaries have a large presence in CEE countries we further investigate how foreign ownership affects the link between business models and performance. In emerging markets foreign banks are likely to experience improved performance and stability. Fang et al. (2011) showed that the entry of foreign banks determined an increase of the profitability rates and interest margins in CEE countries while the situation is reversed for developed market. Havrylchyk and Jurzyk (2005) suggest that it is profitable for large banking groups to open branches in countries in transition due to higher levels of ROA that could be obtained in this area. In the same time, financial institutions with foreign ownership perform better in comparison with the local banks, (Demirguc-Kunt and Huizinga, 1999). To evaluate this hypothesis for our sample of banks from emerging Europe we introduced in the empirical specifications as independent variable the Foreign ownership dummy, a variable which takes the value 1 for banks with foreign capital more than 50%, and 0 otherwise.
Results presented in Table 6 indicate that foreign ownership influences the bank performance through the capital, assets and liabilities structure. In the case of the capital channel, results are significant (slightly) only in terms of ROAA and the impact is negative (Model 2). For the interactions with asset structure we observe a highly significant and positive effect on ROAE (Model 1), as suggested by the coefficient on Asset structure × Foreign ownership (63.2590***). This can be explained by the fact that foreign owned banks might be more involved in the local retail market. In respect with the liabilities channel results indicate that an increase in non-deposit funding share has a negative impact on ROAE for foreign owned banks as suggested by the coefficient on Liabilities structure × Foreign ownership (-41.0654***). Thus, foreign banks that rely more on non-deposit funding could negatively affect the return for shareholders measured by ROAE (Model 1). As banks' size is an important determinant of profitability, we introduce a dummy variable for small banks (Small banks) which takes the value 1 for banks with total assets less than 5 billion EUR, and 0 otherwise, following Carter and McNulty (2005) . The results presented in Table 7 show that small banks recorded a lower level of performance, which is significant in case of ROAA. A possible explanation might be that smaller banks are inclined to have a reduced degree in terms of loan diversification and products than larger banks. The capital structure for small banks has a negative impact on ROAE and a positive effects on ROAA yet not significant. The results for the asset structure indicate that an increase in lending has a significant positive impact on ROAA for small banks, as suggested by the coefficient on Asset structure × Small banks (6.0535**). An increase in nondeposit funding activities by smaller banks has a negative impact on bank performance indicators but the results are not statistical significant. Also similar results are observed for the income structure: an increase in non-interest income activities of smaller commercial banks has a negative impact on bank performance indicators yet not statistical significant. Our findings suggest that banks which rely on business models like non-deposit funding or non-interest income activities should have a higher degree of specialization and a larger size in order to increase their profitability. As in the last years banking sectors in the new member states of European Union have operated under positive macroeconomic conditions that exceeded that of old EU member countries, we want to observe if the status of EU membership influence the impact of the bank business models on bank performance. We introduce a new dummy variable, EU member country, that takes value 1 for countries that are member of the European Union (Bulgaria, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and Slovenia), and 0 for countries that are not members of the European Union (Albania, Bosnia and Herzegovina, Croatia, Macedonia, Montenegro, Serbia and Ukraine).
The findings shown in Table 8 indicate that the impact of the capital structure on bank performance is affected by the status of the country where the bank operates (Model 1). A higher capitalization has a negative and significant impact on ROAE for banks from EU member countries, as suggested by the coefficient on Capital structure × EU Member Country (-1.2830**). In turn, the EU membership has a positive effect on the relationship between asset structure and performance that is significant in case of ROAE (in Model 1 the coefficient on Asset structure × EU Member Country is 68.0340***) and ROAA (in Model 2 the coefficient on Asset structure × EU Member Country is 10.1471***). A possible reason for this positive impact can be linked to the fast growing lending in EU member countries in recent years. We also found that the non-interest income activities have a significant negative impact on ROAE for banks operating in countries with EU membership (in Model 1 the coefficient on Income structure × EU Member Country is -42.0909***). Following Laeven and Levine (2009), we compile for all 17 countries a Regulatory Index measured as a normalized unweighted average index of three regulation and supervision indicators (Restrictions on banking activities index, Capital regulatory index, and Official supervisory power index) that are constructed using the data from the survey of bank regulations conducted by the World Bank. We define a country as a country with a lax regulation if the value of Regulatory index for that country is lower than the median value of Regulatory index for the entire sample of countries, as in Andries and Brown (2017). Table 9 shows that regulation can influence the impact of business models on bank performance via the liabilities channel. A large and statistically significant negative coefficient is associated with the interaction between the liability structure and the lax regulation dummy (a impact of -30.7751*** in case of ROAE in Model 1 and-3.3493*** in case of ROAA in Model 2). This suggests that a higher share of non-deposit funding in total liabilities has a negative impact on performance in countries with a lax regulatory framework. The same impact (although slightly significant) is observed for the interaction between the income structure and the Lax regulation dummy in case of ROAE (-19 .5089* in Model 1). This result shows that income diversification is negatively correlated with bank performance if banks are located in countries with lax regulation.
CONCLUSIONS
This paper investigates the impact of business models on bank performance during the period 2007-2008 among 156 banks from Central and Eastern European countries. Using a Difference-in-Difference framework, our empirical results highlight the importance of bank business model characteristics for bank performance during financial crisis across different bank characteristics and macroeconomic conditions. In order to reflect banks' performance our dependent variable takes alternatively the form of Return on average equity (ROAE), Return on average assets (ROAA), and, Net interest margin (NIM). Also we consider the financial stability of banks expressed through the z-score. The business models analyzed includes the capital structure, the asset structure, the liability structure, and the income structure of the banks.
The findings show that banks with higher capital ratios performed better and present a lower probability of default. Regarding the assets structure, the orientation of banks towards the traditional lending activities is associated with higher ROAA and NIM but has an insignificant effect on ROAE. As for the income structure, results indicate that banks characterized by a higher degree of income diversification perform better.
Moreover, we assess the influence of different bank characteristics (ownership, size) and macro conditions (financial crisis, EU membership status, regulatory framework) on the relationship between banks' business models and performance and prove that these attributes amplify or diminish the effects of business strategies on banks' performance and stability. First, the positive effect of the capitalization on Return on average equity was boosted during the crisis. Second, the effects of asset structure on bank performance improved at the level of foreign banks. Regarding the liabilities structure, an increase of the share of nondeposit funding in total liabilities has a negative impact on ROAE, meaning that foreign banks that rely more on non-deposit funding could negatively affect the bank performance. Third, an increase in lending has a significant positive impact on ROA for small banks. Fourth, loans granted by banks that operate in countries that are members of European Union have a positive impact on bank performance. Finally, a higher share of non-deposit funding in total liabilities and greater income diversification have a negative impact on performance in countries with a lax regulatory framework.
INTRODUCTION
Montenegro's economy exhibits both strengths and weaknesses. The 3.88% growth rate of real GDP in 2016 shows that its economy runs better than in many other European countries. The inflation rate declined from a recent high of 12.2% in 2012 to a low of 1.6% in 2016. The average lending rate declined from a recent high of 9.7467% in 2011 to 7.55% in 2016, providing incentives for households and businesses to increase borrowing and spending. The 15.3% unemployment rate in 2016 was much higher than the unemployment rates in the U.S. and the EU, suggesting that there was slack in the labor market. This paper examines whether currency depreciation or expansionary fiscal policy would be conducive to economic growth in Montenegro for several reasons. On the other hand, a weaker euro tends to increase the cost of imports and domestic prices, cause capital outflows, and reduce foreign investments. Whether Euro depreciation would help or hurt net exports or aggregate output needs to be addressed empirically. Montenegro's fiscal standing has become worse off as evidenced by the statistics that its government borrowing/GDP ratio rose from a recent low of 0.698% in 2014 to a high of 6.029% in 2016 and that its general government gross debt-to-GDP ratio rose from a low of 31.047% in 2007 to a high of 70.048% in 2016. Whether deficit-or debt-financed expansionary fiscal policy would raise aggregate output needs to be examined.
An analysis of the literature indicates that a few previous studies (BahmaniOskooee and Kutan, 2009) do not specify a theoretical model and ignore aggregate supply. This paper extends the works of the impacts of real depreciation on imports and exports by Stučka, (2003), Breuer and Klose (2015) and Bouchoucha (2015) and examines the impact of real depreciation on aggregate demand and aggregate output. The contribution of the paper is that the theoretical model extends the IS-MP-AS model (Romer, 2000 (Romer, , 2006 and consists of additional new variables such as the real exchange rate, world real income, the world real interest rate, and the real oil price so that international trade, open economy and supply shocks are considered. In addition, the paper uses the new methodology of the GARCH model in empirical work.
LITERATURE SURVEY
There have been several articles studying the effect of currency depreciation in Montenegro and other related countries. Stučka (2003) indicates that after real depreciation, the trade balance deteriorates initially in Croatia, but deterioration is short lived and that it would take 2.5 years for the trade balance to improve. The study for Croatia may be relevant for Montenegro as these two countries had a similar economic history under the former Yugoslavia.
Based on a sample of nine Eastern European countries during 1990.M1 -2005.M6, Bahmani-Oskooee and Kutan (2009) examine the effect of real depreciation on aggregate output and find that in the short run, real depreciation is contractionary in Czech, Estonia, Hungary and Russia, expansionary in Belarus, Latvia, Poland and Slovakia, and neutral in Lithuania. In the long run, however, real depreciation has little effect on aggregate output.
In examining the impact of Euro depreciation on exports and imports in nine Eurozone countries, Breuer and Klose (2015) find that euro depreciation benefits French and Spanish exports the most, that the exchange rate elasticity of imports is not statistically significant in most cases, that the exchange rate elasticity of exports is statistically significant and has the correct sign in most cases, and that euro depreciation would improve the trade balance because the response of the trade balance to the euro exchange rate is mostly decided by its impact on exports.
In assessing the impact of the Euro exchange rate on exports, Bouchoucha (2015) reveals that the effect of the real effective exchange rate of the euro on intra-euro area exports is greater than that on global exports and that the effect of the real effective exchange rate of the euro on exports before and after the EMU also differs. He also indicates that Italy and Spain have more structural problems than price competitiveness due to the insignificance of the real effective exchange rate of the euro.
The Montenegrin government has also applied fiscal policy to increase aggregate demand and output. The government budget deficit-to-GDP ratio rose to a high of 8.035% in 2015 in order to rescue the economy due to the global financial crisis but has declined significantly since then. Whether expansionary fiscal policy would raise real GDP is unclear mainly because the crowding-out effect may cancel out some or all of the increase in real GDP.
Several studies have examined the government debt and deficit and their effects on the economy in Montenegro and other related countries. Barro (1974) maintains that debt-or deficit-financed government spending has a neutral impact whereas Elmendorf and Mankiw (1999) show that the impact of government debt on economic growth is positive in the short run and negative in the medium and long run due to the crowding-out effect. Reinhart and Rogoff (2010) report that the economic growth rate in developed countries with a lower debt-to-GDP ratio (30% or less) would be higher by 2.6 percentage points than those countries with a higher debt-to-GDP ratio (90% or higher) and that the economic growth rate in emerging countries with a lower debt-to-GDP ratio (30% or less) would be higher by 2.10 percentage points than those countries with a higher debt-to-GDP ratio (90% or higher). Based on a sample of 38 advanced and emerging countries, Kumar and Woo (2015) reveal that if the debt-to-GDP ratio rises by 10 percentage points, GDP growth rate will decrease by 0.2 percentage points due to decrease in labor productivity growth and that the relationship is found be to nonlinear. The negative impact is slightly smaller in advanced countries. Šehović (2014) shows that due to the adoption of the euro as the national currency, fiscal policy in Montenegro becomes the most important macroeconomic tool. He suggests that the government takes measures to improve productivity and enhance knowledge in the long run and to pursue fiscal sustainability in the short run.
Vučinić (2015) indicates that after the global financial crisis, the Montenegrin government took steps to prevent government deficit and debt from rising. Measures include spending cuts, freeze of pension adjustments, increases in taxes and tax rates, combating the shadow economy and tax evasion, etc.
Koczan (2015) reviews fiscal deficit and public debt in six Western Balkan countries including Montenegro after 15 years of economic transition. He indicates that after the global financial crisis, these countries received less capital inflows, experienced lower economic growth. Facing huge and rising government debt, Montenegro raised VAT tax rates and excises and social contributions and cut spending in capital, public worker wages and transfers, and engaged in pension reforms.
In reviewing public debt in Montenegro, Popović (2016) suggests that the government should reduce the debt level in the long run, that expansionary fiscal policy can be used to stimulate the economy during an recession, that deficit spending should be used in investment projects to compensate for the decrease in investment spending in the private sector, and that fiscal policy should be coordinated with other measures such as the exchange rate and monetary policies.
There are some shortcomings of the current literature. For example, Bahmani-Oskooee and Kutan (2009) do not include supply shocks, world real income and the world real interest rate and choose the money supply as a proxy for monetary policy whereas many countries use the policy rate as a major monetary policy instrument. Therefore, their study ignores the potential impact of a supply shock on aggregate supply, the potential impact of world real income on a country's exports, and the potential response of the Central Bank of Montenegro to monetary policy changes made by the European Central Bank. This paper formulates a simultaneous-equation model consisting of the IS, monetary policy and aggregate supply functions in order to incorporate the variables not covered by Bahmani-Oskooee and Kutan (2009) and test several hypotheses to be discussed in the following section.
THEORETICAL MODEL
Suppose that in the IS function, aggregate expenditure is determined by real income or GDP, the real interest rate, government spending, government tax revenue, the real exchange rate of the euro, the real oil price, that the real interest rate in the monetary policy function (Taylor, 1993 (Taylor, , 1999 ) is determined by the inflation rate, real GDP, the real exchange rate and the world real interest rate, and that the inflation rate is a function of the expected inflation rate, real GDP, the real oil price and the real exchange rate. We can express an extended IS-MP-AS model (Romer, 2000 (Romer, , 2006 as:
(1) (2) (3) where Y = real GDP in Montenegro, R = the real interest rate, G = government spending, T = government tax revenue, E = the real exchange rate, O = the real oil price, = world real GDP or income, = the inflation rate, = the inflation target, = potential real GDP, = world real interest rate, and = the expected inflation rate.
Assume that the inflation target and potential real GDP are constants in the short run. Solving for the three endogenous variables simultaneously, we can find equilibrium real GDP as:
The sign beneath each of the exogenous variables represents the hypothesis to be tested. Specifically, equilibrium real GDP has an unclear relationship with the real exchange rate and the government spending-to-GDP ratio, a negative relationship with the world real interest rate, the real oil price and the expected inflation rate, and a positive relationship with world real output or income. Real depreciation tends to increase exports and shift aggregate demand to the right but also tends to increase import costs and prices and shift aggregate supply to the left, making the net impact on real GDP uncertain. More deficit-or debt-financed government spending would shift aggregate demand to the right but may crowd out private spending partially or completely, shifting aggregate demand to the left. Thus, the net impact is unclear.
An analysis of the data shows that real GDP exhibits patterns of seasonal variations. Hence, three seasonable dummy variables are included in the estimated regression:
(5) where Q2, Q3 and Q4 represent the second quarter, the third quarter and the fourth quarter, respectively.
EMPIRICAL RESULTS
The data were collected from the Central Bank of Montenegro and the International Financial Statistics published by the International Monetary Fund. Real GDP in Montenegro is measured in million euros. Due to lack of adequate data for the government deficit or debt, government spending as a percent of GDP is used to represent fiscal policy. The real lending rate in the euro area is selected to represent the world real interest rate as monetary policy conducted by the European Central Bank is expected to affect monetary policy of the Central Bank of Montenegro. The real exchange rate is calculated as units of the euro per U.S. dollar times relative prices in the U.S. and Montenegro, respectively. The real oil price is measured as the euro per barrel of crude oil adjusted by the consumer price index. Real GDP in Germany is selected to represent the world real GDP or income and is measured in billion euros. The expected inflation rate is estimated as an average inflation rate in the past four quarters. Real GDP, the government spending-to-GDP ratio and German real GDP are measured on a log scale.
Variables with negative values are measured in the level form. The real exchange rate is measured in the level form because the log of the real exchange rate has negative values. A negative real exchange rate may not be appropriate in interpretation. The lagged real oil price and lagged German real GDP are used due to impact lags. The sample ranges from 2011.Q1 to 2016.Q4. Quarterly data for real GDP are not available before 2011.Q1.
To test whether these variables may have a stable long-term relationship, the ADF test on the regression residual is performed. The value of the test statistic is -6.8068, and the critical value is -4.4163 at the 1% level. Therefore, these variables are cointegrated. Table 1 reports the estimated regression and related statistics. Approximately 99.16% of the change in real GDP can be explained by the nine right-hand side variables. The coefficients of all the exogenous variables are significant at the 1% or 2.5% level. Real GDP in Montenegro has a positive relationship with the real exchange rate, lagged German real GDP and three seasonal dummy variables and a negative relationship with the government spending as a percent of GDP, the real lending rate in the euro area, the lagged real oil price and the expected inflation rate. A 1 unit increase in the real exchange rate of the euro would cause the log of real GDP to rise by 0.0756, a 1% increase in the government spending-to-GDP ratio would reduce real GDP by 0.1448%, and a 1% increase in lagged German real GDP would raise Montenegro's real GDP by 0.7506%. According to empirical results, the recent trend of euro depreciation from 0.729 euro per U.S. dollar in 2014.Q2 to 0.927 euro per U.S. dollar in 2016.Q4 may suggest that euro depreciation would help Montenegro's real GDP as the positive impact such as increased exports would dominate negative impacts such as increased import costs and prices and decreased capital net flows. The negative significant coefficient of government spending as a percent of GDP indicates that expansionary fiscal policy such as rising government debt-to-GDP ratios and rising government net lending/borrowing as a percent of GDP would be ineffective and that the negative crowding-out effect seems to cancel out the positive impact. The declining trend of the lending rate in the euro area from a recent high of 8.19% in 2011.Q4 to a recent low of 6.59% in 2016.Q4 would stimulate the application for loans, increase private spending, and raise real GDP. Sharp decline in crude oil prices from a high of $107.35 in 2013.Q3 to a low of $32.77 in 2016.Q1 would reduce the production cost, shift aggregate supply to the right, and raise real GDP. On the other hand, recent gradual rise in the crude oil price to $49.06 in 2016.Q4 is expected to increase the production cost, shift aggregate supply to the left, and reduce real GDP. The rising trend of Germany's real GDP as a proxy for world real income implies that there would be more demand for Montenegro's exports, shifting aggregate demand to the right and raising real GDP. The declining trend of the inflation rate from a high of 10.8% in 2008.Q2 to 0.6% in 2016.Q4 tends to reduce the expected inflation rate, shift aggregate supply to the right, and increase real GDP.
Several other versions were considered. If the lagged real GDP in the euro area replaces lagged German real GDP, the estimated coefficient of 0.9816 is significant at the 1% level and is greater than the coefficient of lagged German real GDP. However, the negative coefficient of the lagged real oil price becomes insignificant at the 10% level. Other results are similar. If the expected inflation rate is represented by the simple lagged inflation rate, its estimated negative coefficient is insignificant at the 10% level. The coefficients of the real lending rate in the euro area and the lagged real GDP in Germany become insignificant at the 10% level. The result suggests that the expected inflation rate used in Table 1 would be a better estimate.
CONCLUSIONS
This paper has examined the impacts of exchange rate movements, government spending and other related variables on aggregate output in Montenegro. An extended IS-MP-AS model is employed. The GARCH model is used in estimating regression parameters. Real depreciation of the Euro, less government spending as a percent of GDP, a lower real lending rate in the Euro area, a lower lagged real oil price, more lagged output in Germany or a lower expected inflation rate would raise real GDP in Montenegro.
There are several policy implications. It appears that recent real depreciation of the euro may help Montenegro's real GDP as potential benefits of real depreciation such as more exports dominate potential negative impacts such as higher imports costs, higher domestic inflation, increase in capital outflows, and decrease in foreign investments. Because more government spending as a percent of GDP would reduce real GDP, fiscal prudence would be needed. The authorities may need to pay more attention to external factors such as world real income, world real interest rates and the real cost of imported oil. A lower world real income, a higher world real interest rate or a higher real crude oil price would shift the aggregate demand curve to the left and the inflation adjustment curve to the left, causing Montenegro's real GDP to decline.
